HIH RELAIS Document Delivery

NIH -- W1 ANGZL

PAMELA GEHRON ROBEY
CSDB-NIDR-NIH Bldng 30 Rm 228
30 CONVENT DRIVE MSC 4320
BETHESDA, MD 20892

NIH-10126343

ATTH: SUBMITTED: 2002-0Z2-02 D05:22:26
PHOWE: 301-496-4563 PRINTED: 2002-0Z-04 1/:15:38
Fax: 301-40Z2-0824 REQUEST HNO. : HNIH-10126343
E-MAIL: SENT WIA: LOAN DOC
5769539
NTH Fiche to Paper Journal
TITLE: AMMALS OF PLASTIC SURGERY
PUBLISHER-FPLACE : Little, Brown And Company Boston Ma
VOLUME -ISSUE-PAGES: 1998 Jul:;41(1):75-80 75-80
DATE: 1998
AUTHOR OF ARTICLE: Szwajkun P; Chen YR: Yeow VE: Breidahl AF
TITLE 0OF ARTICLE: The 'Taiwanese giant': hormonal and genetic influe
IZSH: 01453-7043
OTHEE WOS-LETTERZ: Library reports holding volume or yvear
7805336
9575473
SOURCE: PubMed
CALL MUMEER: W1l ANBZL
REQUESTER INFOD: AB424
DELIVERY: E-mail: probey@DIR.NIDCE.HNIH.GOV
REPLY: Mail:

HOTICE: THIZ MATERIAL MAY BE PROTECTED BY COPYRIGHT Law (TITLE 17, U.5. CODE)



The “Taiwanese Giant”: Hormonal
and Genetic Influences in Fibrous
Dysplasia

14-year-old boy has been followed for 4 years with a rapidly
owing, recurrent area of fibrous dysplasia of the left maxilla and
goma following resection and bone grafting. Standing 190 c¢m
ll, he was found to have elevated serum growth hormone levels
d a pituitary adenoma. His case appears to represent a postzy-
tic gene mutation of McCune-Albright syndrome. It is possible
at the elevated growth hormone levels are in part responsible for
the rapid progression of the tumor.
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~Since 1876, the case of the “Tegernsee giant”
- has been shrouded in mystery and legend. His
enormous skeleton (231 cm) with huge bony
overgrowth of the skull and mandible has been
preserved at the Institute of Pathology at Mu-
nich University. Although the association of
polyostotic fibrous dysplasia (FD) and juvenile
gigantism was reported as early as 1942, the
recent identification of a postzygotic gene mu-
tation in multiple tissues of McCune-Albright
batients has provided as explanation for this
unusual case.??

In 1994, a 14-year-old boy returned to the
Chang Gung Craniofacial Center with a rapid,
extensive recurrence of FD that had been resected
previously from the maxilla and zygoma, and he
had undergone bone graft reconstruction. An
endocrinological evaluation for inappropriate
height for age (190 cm at 14 years of age) revealed
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elevated serum growth hormone levels and a
pituitary adenoma. We attributed the marked
recurrence and unusual invasion of previous
bone grafts to elevated levels of growth hormone
from the pituitary tumor, similar to the proposed
affliction of the “Tegernsee giant.” Furthermore,
growth hormone excess is an uncommon hor-
monal factor in polyostotic FD and McCune-
Albright syndrome.

Patient Report

A 10-year-old was referred to the Chang Gung
Craniofacial Center with left cheek and facial
swelling, malocclusion, and mild left proptosis.
Evaluation by computed tomography (CT) re-
vealed probable FD, with involvement of the left
maxilla, pterygoid, zygoma, clivus, and parietal
cranial regions. An ophthalmological examina-
tion revealed no visual deficit. There was no
other clinical evidence of FD and the ribs were
not involved on chest radiograph.

The patient underwent subradical excision of
the left maxilla and zygoma with full-thickness
and split-thickness rib graft reconstruction. Post-
operatively he retained some asymmetry of the
orbital region, but had gained a reasonable degree
of symmetry in the lower maxillary region (Fig 1).
It is our experience that, after radical resection in
the craniomaxillofacial region, recurrence rarely
it ever affects bone grafts used in the previous
reconstruction.® In this patient, however, a 4-year
follow-up revealed an unusually rapid recur-
rence with invasion of the bone-grafted recon-
structed site (Fig 3).

The patient was also noted to have an unusu-
ally rapid growth spurt (10.4 c¢m in 1 year), with
aresultant height of 194 cm. Due to this inappro-
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Fig 1. Three months after first resection and rib graft
reconstruction of left maxillary fibrous dysplasia.

priate height for his age, as well as the unusually
aggressive recurrence, an endocrinological eval-
uation for growth hormonal disturbance was
sought. The growth hormone was found to be
significantly elevated at 23.7 ng per milliliter
(normal: children, <10 ng per milliliter; adults,
<5 ng per milliliter). There was no clinical evi-
dence of precocious puberty and the thyroid was
only minimally enlarged. Coronal and axial CT of
the sella tursica revealed an enlarged nonenhanc-
ing pituitary gland with possible pituitary tumor
(see Fig 3C).

The patient was started on Sandostatin for
temporary control of growth hormone excess.
The recurrence of FD was explored surgically and
found to have invaded the bone graft. Conserva-
tive contour shaving was performed, and histol-
ogy revealed invasion of the previous rib graft
with FD. The patient had an unremarkable post-
operative course. Neurosurgical excision of the
pituitary tumor 6 months later revealed a large
adenoma that had undergone hemorrhagic necro-
sis. Unfortunately, in this short period, marked
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Fig 2. Further aggressive recurrence noted in the 6
months between the second resection and the removal
of the pituitary adenoma. Note the gross swelling in the
lower maxillary area, despite achieving symmetry here 6
months earlier.

recurrence of maxillary FD reoccurred (Figs 2
and 4).

Discussion

FD is an abnormal ingrowth and replacement of
normal bone by an irregular trabeculae of vari-
ably mineralized fibrous tissue. Monostotic FD is
defined as the presence of FD at one site, which
may involve contiguous structures. Polyostotic
FD affects two or more noncontiguous sites, in-
cluding the craniomaxillofacial skeleton. Monos-
totic sites in the craniomaxillofacial skeleton are
the calvarium, the base of the skull, the zygoma,
the maxilla, and the mandible. If FD was to
involve more than one of these sites in any
combination, this would then be referred to as
polyostotic FD.®

As reported previously in the literature, only
the polyostotic form of FD may be associated
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nt of with hormonal abnormalities. The classic de-
vari- scription of what has become known as McCune-
D is Albright syndrome includes polyostotic FD,
hich Precocious puberty in females, pigmented skin
totic esions, and short stature.?3® Other reports of
, in- hormonal abnormalities include hyperthyroid-
nos- ism, hyperparathyroidism, hypercortisolism,
1 are ‘elevated prolactin, and disturbances in gonadal
oma, hormone levels. Adenomas and hyperplasias of
s to the pituitary, thyroid, parathyroid, and adrenals
any as well as ovarian cysts have been found.® There
0 as are also more recent reports that the syndrome
may involve more extensive organ systems, such
only as the heart, liver and thymus, and may even
ated result in sudden death.®”
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Fig 3. Computed tomographic scans 4 years after first
resection. (A, B) There is extensive recurrence of fibrous
dysplasia, which has invaded and replaced the previous
rib grafts (arrow). (C) A large soft-tissue lesion is
demonstrated in the region of the pituitary fossa, which
was found io be a pituitary adenoma on operation.

The association of juvenile gigantism with
polyostotic FD was first reported in 1942.1
Excess growth hormone from a pituitary ade-
noma has been proposed to explain both the
enormous height and huge fibrous dysplastic
craniofacial bony enlargement of the “Tegern-
see giant” mentioned previously.? Of all the
hormonal abnormalities described in McCune-
Albright syndrome, elevated growth hormone
associated with juvenile gigantism may be the
least common. Until 1991, a review of the
literature reported only 26 patients.® Since that
time, additional patient reports have ap-
peared.>*~*® In all patients, the polyostotic
form of FD was present. Polyostotic FD associ-
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Fig 4. Six months between the second resection and the
removal of the pituitary adenoma. (A, B) Computed
tomographic scans demonstrate further recurrence and
expansion of the remaining rib grafts by fibrous
dysplasia (arrow).

ated with growth hormone and prolactin excess
is thought to be even more uncommon.'? The
additional association of male gender is the
most rare.'” Although McCune-Albright syn-
drome usually includes short stature secondary
to premature epiphyseal closure, the influence
of excess growth hormone in many reported
patients®”*#'® may produce gigantism.

The aggressive recurrence and invasion of a
previously radically resected and bone-grafted
site stimulates discussion of both etiology and
surgical strategy in FD. We propose that our
patient’s unusual clinical course of FD was due to
the influence of the excessive production of
growth hormone by the pituitary tumor. There
are many reports in the literature to support this
contention. Albright was the first to suggest that
hormonal excess influenced bony lesion growth
in FD.'® Reactivation of FD after years of quies-
cence by endocrine tumors has been seen in
polyostotic FD,?® and is being particularly exten-
sive and aggressive when associated with growth
hormone excess.”’

The hormonal effects of pregnancy have been
suggested to stimulate FD,*** and increased
concentrations of estrogen receptors have been
found in the fibrous dyplastic bone of McCune-
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Albright patients.?* FD has been reported to have
developed in an adult woman 24 years after
premature menarche.?® These observations have
led to the proposition that FD does not “burn out”
with adulthood,?*28 but rather it slows down and
becomes quiescent after the effects of pubertal
hormones subside to adult levels.

Recently a postzygotic mutation in the gene
coding for the guanine nucleotide binding regu-
latory protein of adenyl cyclase has been identi-
fied in McCune-Albright patients.® The resultant
activation of the hormonally sensitive adenyl
cyclase system may permit increased stimulation
from excess secreted by a pituitary tumor. Thus
FD may result from the interplay of hormonal
excess acting on a genetically sensitized bone.
Furthermore, the proposed mosaicism (postzy-
gotic mutation) may be able to explain the vari-
able and segmental distribution of select skin,
endocrine, and bony sites.>®*® This gene muta-
tion has also been reported recently in a patient
with monostotic FD in a non-McCune-Albright
patient.” This suggests that monostotic FD, poly-
ostotic FD without endocrine involvement, and
the McCune-Albright syndrome may be variable
expressions of the same spectrum. ‘

Although the previous discussion provides ]
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compelling support that growth hormone excess
‘may stimulate FD lesion growth, there is no
direct evidence for this contention. Further ques-
tions arise. First, is the elevated level of growth
hormone predominantly responsible for our
patient’s aggressive recurrence, or is there an
inherent predisposition of FD bony sites in this
patient? Second, is the aggressive nature of some
FD patients without a measurable endocrine ex-
cess due to a yet unknown stimulatory substance
or simply due to higher concentrations of mu-
tated cells at a particular site?

~ Surgical options in craniofacial FD include
conservative recontouring, subradical resection
with or without bone graft reconstruction, and
radical or near total resection with primary bone
graft reconstruction.®?”*° Although there are
proponents for both ends of the management
scale, it must also be remembered that surgical
itrategies in themselves also differ when dealing
with varying aggressiveness of FD as well as the
ite or sites involved.

“ Resection after the pubertal growth spurt has
yeen recommended in slowly progressive forms
£ FD. It is clear from a review of our patients, and
om that of others, that conservative “shaving”
an often give adequate and sometimes lasting
esthetic results in most patients with typical and
lowly progressive forms of FD. This should be
empered, however, with the understanding that
n all patients there may be at least some recur-

‘The rapidity of recurrence is variable and
npredictable. In those patients in whom recur-
ence causes unacceptable facial deformity, reop-
rative “shaving” can be performed, quite often
with acceptable results. However, when FD
growth is early, aggressive, and involves vital
structures such as the optic canal, early surgical
intervention has been proposed.227-2°

The previous proposition that a postzygotic
Mmutational mosaicism in selected skin, endo-
crine, and bony sites may inherently predispose
these sites to hormonal activation suggests that
total or complete resection may have prevented
Tecurrence in this patient by not only removing
obviously dysplastic bone, but also by including
adjacent genetically predisposed tissue. While
the proposal for complete resection of inherently
Predisposed fibrous dysplastic bony sites is the-
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oretically attractive, there are many problems
with this approach. Firstly, most patients who
have hormonal excess or aggressive forms of FD
have extensive disease that often involves unre-
sectable sites at the time of diagnosis. Secondly,
the border between healthy and afflicted bone is
often difficult to differentiate at the time of sur-
gery. Lastly, recurrences have been reported in
contiguous sites not previously known to be
involved with FD during the first resection.
Therefore, it is clear that in most patients only
radical or near-total resection can be achieved in
extensive craniofacial disease.

The question of alternative therapy or com-
bined therapy is then raised. Our patient was
placed on Sandostatin for temporary control of
growth hormone excess prior to the planned
neurosurgical pituitary adenomatous resection.
Hormonal treatment to alleviate the symptoms
and progression of acromegaly has been used in
many patients.” If one accepts that FD is in part a
product of hormonal excess, this treatment there-
fore would also be expected to improve the
bony lesions. A study of the long-term effects
of pamidronate and etidronate in patients with
FD found this hormonal manipulation to be of
benefit in decreasing bone pain, radiologically
improving bone lesions, and decreasing bone
turnover.®® Further investigation of possible hor-
monal manipulation of the bony lesions in FD is
therefore warranted.

Summary

Presented is a patient with juvenile gigantism
and growth hormone excess, similar to that of the
“Tegernsee giant” and other more recently re-
ported patients. We propose that the aggressive
recurrence and unusual invasion of the radically
resected and bone graft reconstruction site is due
to the excessive production of growth hormone
by the associated pituitary adenoma. This is
supported by our clinical, radiological, and his-
tological evidence, and is indirectly supported by
evidence from the literature. Because of extensive
involvement of unresectable structures at the
time of diagnosis, the suggestion of combined
surgical and hormonal management in these un-
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usually aggressive forms of craniofacial FD war-
rants further investigation.
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